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aactacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatg 
tatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtg 
tcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctga 
agatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaa 
cgttctccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtgttgacgccgggcaagagcaactcg 
gtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagt 
aagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaag 
gagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccatac 
caaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactct 
agcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggc 
tggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccct 
cccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctc 
actgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaccccggttgataatcagaaaa 
gccccaaaaacaggaagattgtataagcaaatatttaaattgtaaacgttaatattttgttaaaattcgcgttaaatttttg 
ttaaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagcccgagatagggttg 
agtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagg 
gcgatggcccactacgtgaaccatcacccaaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaaccctaa 
agggagcccccgatttagagcttgacggggaaagcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgcta 
gggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgctacagggcgcgtaaaa 
ggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccc 
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgcta 
ccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaa 
atactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaat 
cctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcg 
cagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagc 
gtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggaga 
gcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcga 
tttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgct 
ggccttttgctcacatgtaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgt 
tgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagctacgtaatacgactca 
ctaggcggccgcgtttaaacaatgtgctcctctttggcttgcttccgcgggccaagccagacaagaaccagttgacgtcaag 
cttcccgggacgcgtgctagcggcgcgccgaattcctgcaggattcgagggcccctgcaggtcaattctaccgggtagggga 
ggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctggcacttggcgctacacaagtggcctctggcctc 
gcacacattccacatccaccggtagcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctccccta 
gtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgc 
agatggacagcaccgctgagcaatggaagcgggtaggcctttggggcagcggccaatagcagctttgctccttcgctttctg 
ggctcagaggctgggaaggggtgggtccgggggcgggctcaggggcgggctcaggggcggggcgggcgcgaaggtcctcccg 
aggcccggcattctcgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttcctcatctccgggcctttcgacctg 
cagccaatatgggatcggccattgaacaagatggattgcacgcaggttctccggccgcttgggtggagaggctattcggcta 
tgactgggcacaacagacaatcggctgctctgatgccgccgtgttccggctgtcagcgcaggggcgcccggttctttttgtc 
aagaccgacctgtccggtgccctgaatgaactgcaggacgaggcagcgcggctatcgtggctggccacgacgggcgttcctt 
gcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatctcctgtc 
atctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgc 
ccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctgg 
acgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgcgcatgcccgacggcgatgatctcgtcgt 
gacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccggctgggt 
gtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcc 
tcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgaggggatcg 
atccgtcctgtaagtctgcagaaattgatgatctattaaacaataaagatgtccactaaaatggaagtttttcctgtcatac 
tttgttaagaagggtgagaacagagtacctacattttgaatggaaggattggagctacgggggtgggggtggggtgggatta 
gataaatgcctgctctttactgaaggctctttactattgctttatgataatgtttcatagttggatatcataatttaaacaa 
gcaaaaccaaattaagggccagctcattcctcccactcatgatctatagatctatagatctctcgtgggatcattgtttttc 
tcttgattcccactttgtggttctaagtactgtggtttccaaatgtgtcagtttcatagcctgaagaacgagatcagcagcc 
tctgttccacatacacttcattctcagtattgttttgccaagttctaattccatcagaagctgactctagatctggatccgg 
ccagctaggccgtcgacctcgagtgatcaggtaccaaggtcctcgctctgtgtccgttgagctcgacgacacaggacacgca 
aattaattaaggccggcccgtaccctctagtcaaggccttaagtgagtcgtattacggactggccgtcgttttacaacgtcg 
tgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagag 
gcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgcttcgcttggtaataaagcccgcttcggc 
gggctttttttt 

Fig. 2B 




Fig. 3A 



.o,x HbUblVED 

^ SEP 1 8 2002 

S 5/12 

/' TECH CENTER 1600/2900 

,f-f ji,^ttaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcc 
cgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggacttt 
ccaatgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccc 
cctattgacgtcaatgacggaaaatggcccgcctggcattaagcccagtacatgaccttatgggactttcctacttggcagt 
acatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactc 
acggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgt 
cgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtga 
accgtcagatccgctagcgctaccggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgcccatcctg 
gtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctga 
ccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtg 
cttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcacc 
atcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagc 
tgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatat 
catggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgcc 
gaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgaggacccagtccgccc 
tgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatgga 
cgagctgtacaagtccggactcagatccaccggatctagataactgatcataatcagccataccacatttgtagaggtttta 
cttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattg 
cagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtgg 
tttgtccaaactcatcaatgtatcttaacgcgaactacgtcaggtggcacttttcggggaaatgtgcgcggaacccctattt 
gtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaag 
gaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcaccca 
gaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggta 
agatccttgagagttttcgccccgaagaacgttctccaatgatgagcacttttaaagttctgctatgtggcgcggtattatc 
ccgtgttgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcaca 
gaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaact 
tacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcg 
ttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgc 
aaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggac 
cacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcat 
tgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacga 
aatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttaga 
ttgatttaccccggttgataatcagaaaagccccaaaaacaggaagattgtataagcaaatatttaaattgtaaacgttaat 
aatttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttata 
aatcaaaagaatagcccgagatagggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaa 
cgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcacccaaatcaagttttttggggtcgagg 
tgccgtaaagcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagcgaacgtggcgagaaagga 
agggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcg 
cttaatgcgccgctacagggcgcgtaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgt 
gagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatct 
ggtgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggt 
aactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgta 
gcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttgg 
actcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaac 
gacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtat 
ccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcg 
ggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgc 
ggcctttttacggttcctggccttttgctggccttttgctcacatgtaatgtgagttagctcactcattaggcaccccaggc 
tttacactttatgcttccggctcctatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccat 
gattacgccaagctacgtaatacgactcactaggcggccgcgtttaaacaatgtgctcctctttggcttgcttccgcgggcc 
aagccagacaagaaccagttgacgtcaagcttcccgggacgcgtgctagcggcgcgccgaattcctgcaggattcgagggcc 
cctgcaggtcaattctaccgggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctggcac 
ttggcgctacacaagtggcctctggcctcgcacacattccacatccaccggtagcgccaaccggctccgttctttggtggcc 
ccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtgacaaat 
ggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggcctttggggcagcggc 
caatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcaggggcgggctca 
ggggcggggcgggcgcgaaggtcctcccgaggcccggcattctcgcacgcttcaaaagcgcacgtctgccgcgctgttctcc 



Fig. 3b-l 
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tcttcctcatctccgggcctttcgacctgcagccaatatgggatcggccattgaacaagatggattgcacgcaggttctccg 
gccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccggctgt 
cagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaggacgaggcagcgcggct 
atcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattg 
ggcgaagtgccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggc 
ggctgcatacgcttgatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatgga 
agccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcg 
cgcatgcccgacggcgatgatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgctttt 
ctggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaaga 
gcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgc 
cttcttgacgagttcttctgaggggatcgatccgtcctgtaagtctgcagaaattgatgatctattaaacaataaagatgtc 
cactaaaatggaagtttttcctgtcatactttgttaagaagggtgagaacagagtacctacattttgaatggaaggattgga 
gctacgggggtgggggtggggtgggattagataaatgcctgctctttactgaaggctctttactattgctttatgataatgt 
ttcatagttggatatcataatttaaacaagcaaaaccaaattaagggccagctcattcctcccactcatgatctatagatct 
atagatctctcgtgggatcattgtttttctcttgattcccactttgtggttctaagtactgtggtttccaaatgtgtcagtt 
tcatagcctgaagaacgagatcagcagcctctgttccacatacacttcattctcagtattgttttgccaagttctaattcca 
tcagaagctgactctagatctggatccggccagctaggccgtcgacctcgagtgatcaggtaccaaggtcctcgctctgtgt 
ccgttgagctcgacgacacaggacacgcaaattaattaaggccggcccgtaccctctagtcaaggccttaagtgagtcgtat 
tacggactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatcccc 
ctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcg 
cttcgcttggtaataaagcccgcttcggcgggctttttttt 



Fig. 3B-2 
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CE 
Q 



GAATTCCAACCTCAGCTTGACGTGGGGCCTATTGAACTCAATTTGCTTGGAAACTGCCCAGGAAAGGCTGAGAGCTGAACCC 

CCTCCTTGGGACAGCTAAAGGGAGTCTTCACCATGGGTGAGGTGACAGCAGAGGAGGTAGAAAAGTTCCTGGATTCAAATAT 

TGGCTTTGCCAAACAATACTATAACCTTCACTACCGGGGGAAGGTCATCTCAGACCTCCTCGGGGCCAAGGAGGCAGCTGTG 

GACTTCAGCAACTACCACGATGTGAACAGCGTAGAGGAGAGTGAGATCATCTTTGACCTCCTGCGGGACGTTCAGGAGAACT 

TACAGGCTGAGAAATGCACATTCAATGTCATGAAGAAGCTCTGCTTCCTCCTGCGGGCTGACCGAGTGAGCCTGTTCATGTA 

CAGGACCCGCAACGGCATCGCCGAGCTGGCCACTAGGCTCTTCAATGTCCACAAGGATGCTGTGCTAGAGGACTGCTTGGTG 

ATGCCCGACTCCGAGATTGTCTTCCCTCTGGACATGGGTGTCGTGGGCCACGTCGCACACTCCAAAAAGATTGCCAATGTCC 

CCAACACAGAAGAGGATGAGCATTTCTGTGACTTCGTGGACAATCTCACAGAATATCAGACCAAGAACATCCTGGCTTCCCC 

CATCATGAATGGGAAGGATGTGGTAGCCATAATCATGGCTGTGAATAAAATAGATGAACCCCACTTCACCAAGAGAGATGAA 

GAGATTCTTCTCAAGTACCTCAACTTTGTGAACCTGATCATGAAGGTATTCCACCTGAGCTACCTGCACAACTGTGAGACTC 

GTCGCGGCCAGATATTGCTGTGGTCTGGGAGCAAGGTCTTTGAGGAGCTCACGGATATAGAGAGGCAGTTCCACAAGGCCCT 

GTACACGGTCCGGGCTTTCCTCAACTGTGACAGATACTCCGTAGGACTCTTAGACATGACCAAACAGAAGGAATTTTTTGAT 

GTGTGGCCAGTTCTGATGGGCGAGGCTCCAGCTTACTCTGGTCCCAGGACTCCAGACGGAAGGGAAATTAACTTCTACAAGG 

TCATTGACTACATCCTGCACGGCAAAGAAGACATCAAAGTCATCCCGAACCCACCCGCTGACCACTGGGCTCTAGTGAGTGG 

TCTACCCCCTTACGTGGCTCAAAATGGTCTGATCTGCAATATAATGAATGCGCCTGCAGAGGACTTTTTTGAATTCCAGAAA 

GAGCCTCTGGATGAGTCTGGGTGGATGATTAAAAATGTACTCTCCATGCCCATCGTCAACAAGAAGGAAGAGATCGTCGGCG 

TGGCCACATTTTACAACCGCAAAGATGGGAAGCCCTTCGACGATATGGACGAGACCCTCATGGAGTCTTTGACTCAGTTTCT 

GGGATGGTCAGTCTTAAACCCTGACACCTACGAGTCCATGAACAAGCTCGAGAACAGGAAGGATATCTTCCAGGACATCGTG 

AAATATCACGTGAAGTGTGATAACGAAGAAATCCAGAAGATCTTGAAAACCAGAGAGGTGTACGGCAAAGAGCCGTGGGAAT 

GCGAGGAGGAGGAGCTGGCTGAGATCCTGCAAAGAGAACTTCCAGACGCGGAGTCATACGAAATCAACAAGTTCCACTTCAG 

CGACCTGCCACTCACGGAGCTGGAGCTGGTGAAGTGCGGCATCCAGATGTACTACGAGCTCAGAGTGTGGGACAAGTTCCAC 

ATCCCGCAAGAGGCCCTGGTGCGCTTCATGTATTCGCTAAGCAAAGGCTACCGGAGAATCACTTACCACAACTGGCGGCATG 

GCTTCAACGTGGGGCAACCATGTTCTCCTTGCTGGTGACAGGAAAGCTGAAACGGTACTTCACTGATCTAGAGGCCTTGGCC 

ATGGTCACTGCTGCCTTCTGTCATGACATCGACCACAGAGGCACGAACAACCTCTACCAGATGAAATCACAGAACCCCCTGG 

CCAAGCTCCATGGGTCCTCCATCTTGGAAAGGCATCATTTGGAGTTTGGCAAAACACTCCTGAGAGATGAGAGCCTGAATAT 

CTTCCAGAACCTGAATCGCCGGCAGCATGAGCACGCGATCCACATGATGGACATCGCGATCATTGCCACAGACCTTGCCTTG 

TATTTCAAGAAAAGGACCATGTTCCAGAAGATTGTGGATCAGTCAAAGACATATGAGAGTACCCAGGAGTGGACCCAGTACA 

TGATGCTGGAGCAGACACGGAAGGAAATTGTGATGGCCATGATGATGACCGCCTGTGATCTCTCAGCCATCACCAAACCCTG 

GGAGGTACAGAGCAAGGTGGCTCTGCTGGTGGCTGCTGAATTCTGGGAGCAAGGTGACCTGGAGCGCACAGTGCTGCAGCAG 

AATCCCATTCCCATGATGGACAGAAACAAGGCGGATGAGCTCCCCAAGCTTCAAGTCGGCTTCATCGACTTTGTGTGCACTT 

TTGTCTATAAGGAGTTCTCCCGATTTCATGAGGAGATTACACCCATGCTGGATGGGATCACTAACAACCGCAAGGAATGGAA 

GGCGCTGGCTGATGAGTACGAAGCCAAGATGAAGGCCCTGGAGGAGGAGAAGCAGAAGCAGCAGGCAGCCAAGCAAGCTGCT 

TCCGGGAACCAGCCAGGAGGGAACCCACTCCAGGGTGCACCTGCATCTAAGTCCTGTTGCATCCAGTAGCTGACTGCACTGC 

AGCAGGGCACAGCCCTCAGGAAGGAGGAGGTCACCCTGGCACTGGACAGTTAAAGAACCAGGAGCTTGGAAGTGGTGGCAAA 

CACAGCAGGCATCTATATCATCAAATGGTCTTAGACATTGGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGTTCTGT 

TCTGTTCTGTTCTGTTCTGTTCTGTCCTGTCCTGTTCTGTTCTGTTTTAGACAGCTCTGGCTGGCCTGGAACTCTCTATGT^ 

GACTGGGCTGGCCTCAAACTCACAGGCCTCCACCTGCCTCTGTGTCCTGAGTTCTGAGTTAATAAGCAAGCACCATCACACA 

GGGACTTAGAGATTGTGTTTAATTCTAAAAAGTCTATCGAGTCTAGCCTAATATTCTAGACTTCATATACTGACTTGATAAT 

TTTTTGTTCTTATAATGCTTGTAATTCTTATAAGCTTTTTAAACTTAGTGTTTTATTATAAAAGTGTTCGCTAATTC^ 

AGTACAGAATTATACGGAATTC 



(SEQ ID NO: 19) 



Fig. 8A 
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Targeting Vector (5' arm: 200 bp flankiiig neo insert): 

GGAGGTAGAAAAGTTCCTGGATTCAAATATTGGCTTTGCCAAACAGTACTATAACTTTCACTACCGGGGGAAGGT 
CATCTCAGACCTCCTCGGGGCCAAGGAGGCAGCCGTGGACTTCAGCAACTACCACGATGTGAACAGCGTAGAGGA 
GAGTGAGATCATCTTTGACCTCCTGCGGGACGTTCAGGAGAACTTACAGG 
{SEQ ID NO: 20) 



Targeting Vector (3' arm: 200 bp flanking neo insert): 

TGTCGTGGGCCACGTCGCACACTCCAAAAAGATTGCCAATGTCCCCAACACAGAAGAGGTACGCTCTCCCCATAA 
GATGGATGTACGAATGCACTGTTCCCTGGGGTTCTGGAGTCCAAGCTGGCTGGGCTGTTGCTGGCCACCAAACCT 
GGGCTAGTCATAGCACGATACCACTCTCTATTTATAAAAAATACTTAGAA 
(SEQ ID NO: 21) 



Fig. 8B 



